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Abstract Butterfly watching was carried out at a small house garden of Fujimigaoka New 
Town, Oita City, for three years from 1998 to 2000. In contrast to the "route census method", 
we did not have a fixed time for butterfly observation because of working during the daytime in 
another place, and also not always being at home during holidays. Hence, observation was 
carried out only at certain times. However, we fixed an observation place in the garden of 
Miyata's house and several meters around it to be able to watch and to identify butterflies. Even 
under such limiting conditions, a total of fifty species of butterfly was observed in the garden 
during the period. In the present paper, yearly and monthly appearances of each species and also 
frequency of its numbers were evaluated by total number of appearance days in each year and 
for three years, and the number of individuals in each half month classified into three grades as 
shown in Table 1. The number of butterfly species observed during the holiday was always 
more than that on weekdays. During the summer season, most of the butterflies, about 70 to 
10096 of butterflies seen in a day, appeared before noon, especially from eight to ten o'clock in 
the morning. We believe that if during every holiday the observer could stay in his house until 
ten o'clock in the morning, he could observe almost all species that would appear in his garden 
in a year. Therefore, our method may be recommended as a useful method of monitoring 
butterflies instead of the “route census method”. 


Key words Butterfly watching, monitoring of natural environment, new observation method, 
route census method. 


The Committee of the Nature Conservation of the Lepidopterological Society of Japan 
appealed to members of the Society in 1998 to begin the activity of monitoring butterflies in 
each house garden. The first author accepted the proposal and continued butterfly watching 
at a small house garden of Fujimigaoka, Oita City, for three years. He began watching 
casually without much thought, but soon he became enthusiastic because even in his small 
garden he found very interesting behaviors for each butterfly species (Miyata, 1999, 2000a, 
20005, and 2001). However, after three years of observation at Fujimigaoka, he wanted to 
have a small private institute in Kokonoe Highland, Oita Prefecture, for the observation of 
insect behavior, especially Lepidoptera. The institute opened at the end of 2000 as the 
Kokonoe Institute of Natural History. Then, he began to. observe insect behavior every 
weekend and during holidays in the Highland, and he could not continue to observe 
butterflies at Fujimigaoka except in the morning and the evening during weekdays. 
Therefore, he wanted to discontinue butterfly watching at Fujimigaoka in November 2000. 


Recently, we collaborated to reexamine his data in detail and through our discussion 
compiled the data into the present paper. 


* Corresponding author: Akira Miyata, e-mail: miyata @ oita-med.ac.jp 
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Method of observation 


1l. The observation place is a small private garden of Miyata’s house (the Garden in the 
present paper) and several meters outside around the Garden, which is situated at 18-16 
Fujimigaoka New Town, Oita City (about 80 meters above sea level; N33°10’, E13123). 
The size of the Garden including the building is 14 meters from east to west and 14.59 meters 
from south to north. 


2. The house is situated on the western part of Fujimigaoka; its entrance opens to the road 
on the south side. The Garden is divided for convenience into 5 areas (A, B, C, D, and E 
as shown in Fig. 1 of Miyata, 2000). The area D is half-surrounded by Abelia grandiflora 
on the south and west sides, and many flowering plants grew there seasonally. During the 
three years of observation, most of the butterflies were observed in the area D. Therefore, in 
the present paper, “the Garden" generally refers to area D. 


3. All observations throughout the three years were by the first author. Every butterfly 
observed at the Garden was recorded with the time and weather at the moment of its 
appearance. Even when a butterfly flew out for a moment only, he recorded it by 
identification based on his first impression. In the latter case, sometime the identification 
was rather difficult and could be wrong. Therefore, when a butterfly first appeared in the 
Garden, he tried to capture it for identification; if he failed to capture it, he did not record 
it unless he was convinced of the identification. 


4. In contrast to the so-called “route census method", he did not adopt a fixed time for 
Observation because he was working during the daytime at a university laboratory situated in 
a different place. Furthermore, the observation was not carried out regularly. 


5. He preserved several butterfly specimens as a sample, but most of the butterflies captured 
were released after identification. He bred the larvae found in the Garden, and individuals 
that emerged were released after marking. In addition, he marked many butterflies caught 
in the Garden to find out whether they returned. However, he did not recover marked 
individuals except in the case of two species, perhaps because on weekdays his observation 
time was too short to see them even if they came back again. As a rare exception, he 
observed that Mycalesis gotama and Ypthima argus stayed in the garden for several days 
(Miyata, 2001). 


Natural environment of the observation area (Fig. 1) 


The development of Fujimigaoka New Town, Oita City, began in the 1970s. In the middle 
of 1980, most of remaining trees in the western 1/3 of the present town were cut down and 
the surface soil was taken off completely by bulldozers. The area was without green plants 
but with exposed brown soil for a long time. In 1986, the place of Miyata's house was still 
barren, and building of the house began that year. After that, many other houses were built 
gradually and trees were replanted by the owners of new houses. 


As shown on the map, Fujimigaoka is situated on the northern slope of a low hill. The 
hilltop contains fields of rice and other crops belonging to the small settlements of Tabuki 
and Megusuno, both of which belong to Notsuharu Town, which is administratively not part 
of Oita City. The highest part of the hill is about 130 meters above sea level. From old 
times, there were fields of rice and other crops, plantations of Morus bombycis for breeding 
of silk worm, and Quercus acutissima for firewood and for cultivation of Lentinus edodes. 
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Fig. |. The map of Fujimigaoka New Town and neighboring area. 








More recently, there were plantations of Castanea crenata and Citrus unshiu. However, 
secondary forests of miscellaneous small trees still remain on the higher part of the hill. 
There are Cryptomeria japonica, bamboo Phyllostachys spp., Quercus glauca, Ficus erecta 
etc. The southern part of the hilltop is an abrupt cliff that goes down about 50 meters to 
the Nanase River basin. The river winds its way from west to east through the basin. The 
wide overflowing area of the river has been used as cultivation area since several hundred 
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years ago. Over the area other mountains, about 600 meters for the highest one, run from 
north to south. Therefore, Fujimigaoka is surrounded by a Golf Course in the west and 
fields of various crops in the other three directions. The other mountains are not connected 
directly to Fujimigaoka. 


Native farmers live along the northern hillside near route 210 and near the southern hilltop. 
Administratively, the former belongs to Oita City and the latter to Notsuharu Town. The 
distance separating the two communities is less than two kilometers, but each community has 
its own Shinto shrine. This indicates that previously they had no cultural exchange such as 
marriage etc. Fujimigaoka New Town was developed as a terraced land on the northern 
slope between the two areas. However we do not know the original vegetation before 
development because all the plants and surface soil were removed. According to a vegeta- 
tion map of Oita-prefecture published in 1976, Fujimigaoka was covered by Rhododendron 
—Pinetum azuamanum, Summergreen Oak forests and rice fields. Miyata's house is situated 
on the western part of the New Town near the Golf Course. The site might have been 
occupied previously by Summergreen Oak forests. At present several tall trees remain in a 
somewhat abrupt slope between the New Town and the farmer's settlement. 


Miyata's house was completed in June 1987. He lived there for two years until 1989. Then, 
he worked in foreign countries such as Malaysia, Indonesia, China and Dominican Republic; 
in the last country he spent almost three years. He returned to the house in 1995, and until 
now he is living there. During the first two years from 1987, he did not hear the cicada's 
voice in summer and never saw reptiles or amphibians in the Garden. Since 1996, he saw 
a couple of kanahebi lizards (Takydromus tachydromoides) and Japanese toads (Bufo 
japonicus), and heard the voices of several species of cicada— Graptopsaltria nigrofuscata, 
Cryptotympana facialis, Meimuna opalifera, Platypleura kampferi, and finally Tanna 
japonensis in August 2000 in the Garden. 


In 1998, the new campus of a Nurses’ College was built on the southern hill belonging to 
Notsuharu Town, and most of the original trees there were cut down. In 1999, a Milk 
Company occupied the other large square. Again many trees were cut down, and all the rice 
fields on the hill disappeared completely. This destruction may affect the insect fauna of 
Fujimigaoka. Unfortunately, we have no record of butterflies on the hill before the 
destruction except our fragmental observation. 


Results 


Monitoring of butterflies was carried out at the Garden of Miyata's house of Fujimigaoka 
New Town for three years from 1998 to 2000. 


In 1998, Vanessa indica was the first butterfly seen on March 15, and Eurema hecabe the last 
on December 19. A total of 36 species of butterfly was recorded at the Garden in that year. 
During 280 days from the first to the last observation day, he watched butterflies for a total 
of 103 days. Of the 103 days, 63 were holidays including Saturday, Sunday and National 
Holiday. The number of holidays in the 280 days was 90 days, therefore 63 days constituted 
70% of the total holidays. Of the total of 190 weekdays butterfly watching was conducted 
on 40 days (21%). This means that more butterfly observations were conducted during 
holidays than weekdays. The average number of butterfly species was 5 on 63 holidays, 1 
species on 20 weekdays, and 2-3 species on the remaining 20 weekdays. Although he often 
went shopping or do something during the holiday, the observation time during holiday, 
especially in the morning, was longer than that of the usual weekday. 
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In 1999, the first butterfly to be observed was V. indica on March 27, and the last was the same 
species on December 29. Butterflies were observed on a total of 120 days out of 278 days 
between March 27 and December 29. A total of 38 species was observed in the year. As 
in the previous year, more butterflies were observed during holidays than weekdays. 


In 2000, the first butterfly to be observed was again V. indica on February 11 and E. hecabe, 
Argyreus hyperbius and Zizeeria maha were the last on November 2. A total of 36 species 
was seen in the year. As described above, the first author built a new institute in Kokonoe 
Highland and he stayed there every holiday and stopped the monitoring at Fujimigaoka. If 
observation was continued until December, he might have recorded butterflies until the 
middle of December, because even in Kokonoe the average temperature was higher than that 
of usual years until the end of the month. Fig. 2 shows graphically the monthly changes of 
species number in butterflies and cumulative increase of species, with rainfall and the highest, 
the average and the lowest temperatures in Oita City. 


During the three years of observation, the following 50 butterfly species were present in the 
Garden (the figure in parenthesis shows the total number of days the species was observed in 
three years). - 


A: Species observed every year (26 species) 


Papilio xuthus (175 days), Zizeeria maha (167 days), Papilio memnon (155 days), Argyreus 
hyperbius (147 days), Eurema hecabe (123 days), Ypthima argus (91 days), Pieris rapae (85 
days), Pelopidas mathias (67 days), Parnara guttata (58 days), Papilio protenor (58 days), 
Narathura japonica (54 days), Pieris melete (50 days), Mycalesis gotama (39 days), Noto- 
crypta curvifascia (31 days), Graphium sarpedon (29 days), Vanessa indica (27 days), Neptis 
sappho (25 days), Papilio helenus (25 days), Polygonia c-aureum (16 days), Curetis acuta (12 
days) Cyrestis thyodamas (10 days), Papilio bianor (5 days), Papilio machaon (5 days), 
Ladoga camilla (5 days), Melanitis phedima (5 days), Celastrina argiolus (4 days) 


B: Species observed in two years (8 species) 


Lycaena phlaeas (9 days), Lethe diana (7 days), Kaniska canace (4 days), Neope gaschkevit- 
schii (4 days), Everes argiades (4 days), Polytremis pellucida (4 days), Apatura metis (2 days), 
Parantica sita (2 days) 


C: Species observed in only one year (16 species) 


Daimio tethys (2 days), Isoteinon lamprospilus (2. days), Cynthia cardui (2 days), Lampides 
boeticus (3 days), Narathura bazalus (2 days), Papilio macilentus (1 day), Byasa alcinous (1 
day) Graphium doson (1 day) Colias erate (1 day), Anthocharis scolymus (1 day), 
Nymphalis xanthomelas (1 day), Hestina japonica (1 day), Mycalesis francisca (1 day), 
Minois dryas (1 day), Libythea celtis (1 day), Ochlodes ochraceus (1 day) 


Butterflies that occurred every year for three years totaled 26 species. Among them, five 
species did not appear more than ten days in total. Their frequency of appearance is 
apparently not higher than that of two species listed in B. In contrast most of the 15 species 
listed in A were quite common in the Garden and it was easy to discover their larvae in the 
Garden and neighboring area, because their food plants were growing there. The presence 
of their food plants in the neighboring area was very important for their appearance. For 
example, Kaniska canace was not seen in 1998, but after planting the food plant (Tricyrtis 
hirta) in 1999, its larvae soon appeared on the plant, and the adult butterfly was observed near 
the breeding place. After that, we hope to see them every year in the Garden. In the case 
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of Papilio machaon, the butterfly was uncommon, but its larvae were rather common on its 
food plants Cryptotaenia canadensis and Foeniculum vulgare. 


Sixteen species listed in C were apparently very rare species in our place; ten of them were 
Observed only one time each. 


The maximum number of butterfly species observed for one day in 1998 was 1l species. 
More than 12 species were observed four times in total—three times in July and one time in 
August—for two years, 1999-2000. In these four times, five species—Papilio xuthus, P. 
memnon, P. protenor, Eurema hecabe and Argyreus hyperbius—were observed with certain- 
ty. These five species were regular visitors to the Garden in summer season: 


July 24, 1999, Saturday—above five species, Papilio helenus, P. macilentus, Neptis sappho, 
Ypthima argus, Zizeeria maha, Daimio tethys, Pelopidas mathias, and Parnara guttata (13 / 
species); 


August 7, 1999, Saturday—five species, Papilio helenus, P. machaon, Pieris melete, Ypthima 
argus, Zizeeria maha, Pelopidas mathias, and Parnara guttata (12 species); 


July 16, 2000, Sunday—five species, Papilio helenus, P. bianor, Pieris rapae, Ypthima argus, 
Naranthura japonica, Isoteinon lamprospilus, and Notocrypta curvifascia (12 species); and 


July 23, 2000, Sunday—five species, Graphium sarpedon, Pieris melete, Zizeeria maha, 
Naranthura japonica, Notocrypta curvifascia, Pelopidas mathias, and Parnara guttata (12 
species). 


Time of appearance of butterfly in a day 


According to Ae (1997), the route census method in Monks Wood National Conservation 
Area of Nature, England, requires that the observer must be walking through a regular route 
for the fixed five hour from 10.45 a.m. until 3.45 p.m. and must record all butterflies appearing. 
Such fixation of observation time may not be suitable for different geographical situations. 
We have only fragmental data for this, because our observation time was limited as mentioned 
above. However, in the summer season at Oita City, most butterfly species seemed to appear 
in the garden from 7.00 a.m. to 12.00 noon, especially from 8.00 a.m. to 10.00 am. After 
11.00 a.m. the number of butterfly species and individuals apparently decreased, and until 
evening they took afternoon rest. At about 4.00 to 4.30 p.m. the number of species and 
individuals increased again gradually and after 6.00 p.m. most of them disappeared. In 
conclusion, during summer season 70 to 100% of the butterflies of the day were observed in 
the morning. When it rained, almost all the butterflies disappeared and reappeared when 
weather condition recovered. An exceptionally large number of butterflies appeared on a 
fine day following several rainy days. In spring and autumn, the time of appearance of 
butterflies was later, coupled with early disappearance compared to the summer season. As 
above mentioned, it seems that temperature and humidity might affect butterfly activity (Fig. 
2), but we do not have enough data to discuss this problem. 


Seasonally July had the greatest butterfly activity in Fujimigaoka, with a total of 20 species 
recorded in 1998, 24 species in 1999 and 25 species in 2000. August was also a good month. 
Of the other months, May was good with 13-19 species recorded in three years. For 
example, 19 species were observed in May 1999; among them were very rare species: 
Graphium doson, Colias erate and Anthocharis scolymus were recorded for the first time in 
the Garden but were never seen again. June was not a good season, with the butterfly 
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Fig.2. Monthly changes of species number in butterflies and cumulative increase of species 
(right) and temperatures and rainfall (left). 


activity apparently dropping sharply. This sharp drop was observed every year, and individ- 
ual numbers declined for a time even in regular members such as Papilio xuthus and P. 
memnon (Table 1) From the breeding of these butterfly larvae, the period of decline 
corresponded to the larval period originating from eggs of the first generation females. 
During May and June, their growth was slower than that in summer, and their adult number 
decreased temporarily. Especially in the most common species, P. xuthus, where the adult 
was not observed in the latter half of May throughout all three years. In P. memnon and P. 
protenor, adults were very few in the first half of June. Although the rainy season might 
cause the decline of butterfly numbers in June, the lower temperature in this period appears 
to be more important as the growth of larva was slower than mid summer. At the beginning 
of July, despite rainy days still continuing the temperature was already going up, and P. 
memnon and P. protenor were observed often flying actively even on rainy days. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


34 Akira MIYATA, Yatsukaho Ikepa, Hideo Hasegawa, Akiko FUJISAKI and H. S. YONG 


In September, October and November, we believe that the weather conditions and tempera- 
ture were very favorable to butterfly activity. For example, in October of 1998, 19 species 
were recorded in a month; among them four species were recorded for the first time in the 
year. Generally after September butterfly numbers decreased gradually in proportion to the 
drop in temperature (Fig. 2). If the observation day was very fine, even in autumn, many 
species were seen. 


A total of 50 species of butterfly was recorded in the Garden for three years (1998-2000). It 
comprised about 40% of the butterfly species recorded in Oita Prefecture by Miyake and 
Tamashima (1999). The abundance and decline in number in each butterfly species are 
given in Table 1. Two methods were used for evaluation of individual numbers as follows: 


First, calculation of total number of days in which the species was observed in each year, and 
the grand total number of days in three years. Because, in most species, individual number 
usually corresponded with the total number of days. Common or abundant species might 
appear often or every day, therefore total number of days is useful for evaluation of individual 
number. 


However, if individual numbers were very large but appearance was not frequent, the total 
number of days of such species was not so large. Therefore, we used a second method of 
evaluation, in which the individual number of each half month was used to evaluate by 
following three levels: 


©: Very rare species. Seen only one day or only one individual recorded in a half month. 
©: Common species. Seen for 2-4 days or 2-4 individuals seen in a half month. 
@: Abundant species. Seen more than 5 days or 5 individuals seen in a half month. 


The first half-month means days 1-15, the latter half-month days 16-30 (or 31) in each month. 
Therefore, the predominant species in the Garden had high total number of appearance days 
and many black circles. In rare exception, it is clear by marking that the same individuals 
of Mycalesis gotama and Ypthima argus appeared continually for several days. However, 
we counted in the table all the days that the butterfly appeared as the total number of days, 
even if it was the same individual. We attempted to mark some other species such as Papilio 
xuthus, P. memnon, Argyreus hyperbius, Eurema hecabe; Pieris rapae and P. melete, but 
these marked individuals were never re-observed at the Garden. 


The following fifty species were recorded in three years. 
Family Papilionidae (10 species) 


1) Papilio memnon thunbergii FIFIETIA 
Next to Papilio xuthus and Zizeeria maha, this was the third commonest species. It 
was observed in 155 days over the three years, and was one of the regular members at 
the Garden from April to October. Its larva often appeared on Citrus sp. Especially 
from April to June, many larvae belonging to the first generation ate all the leaves of the 
tree; larvae of second generation were fewer because of the shortage of leaves. 


2) Papilio protenor demetrius 7 a7 42 
Next in abundance to P. xuthus and P. memnon in the family Papilionidae, this species 
appeared 58 days in three years. Its larvae fed on Citrus sp. from April to June together 
with P. memnon. 


3) Papilio xuthus FF \F a7 
This was the most common butterfly among the 50 species. It was observed in 175 days 
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over three years. Several individuals often sucked nectar on the hedge of Abelia 
grandiflora. Its larvae were sometimes found on Citrus sp. 


4) Papilio helenus nicconicolens E 3X Y 77 
This species was seen two days in 1998, 16 days in 1999 and 7 days in 2000, with a total 
of 25 days in three years. In most cases, the butterfly appeared in the evening from the 
west direction and flew off to the east. 


5) Papilio bianor dehaanii 212 AY 77. 
This butterfly was not so abundant, and was seen 1-2 times in each year. 


6) Papilio machaon hippocrates EF F25 
This species was not so abundant as P. bianor, but its larvae were often found on 
Feoniculum vulgare and Cryptotaenia canadensis at the Garden. 


7T) Papilio macilentus AF WT 7’ 
A female of this species was caught while flying intertwined with P. protenor on the 
hedge of A. grandiflora at 4.05 p.m. on July 24, 1999. 


8) Byasa alcinous alcinous Y + 37 Y FAM 
This species was sometimes seen near Fujimigaoka; a female was observed in the 
Garden at 12.55 p.m. on June 27, 1999 but it flew out to the north direction. 


9) Graphium sarpedon nipponum 7 AX AY yo 
This species was rather common in Fujimigaoka. Its larvae were easily found on 
Cinnamomum camphora which were planted as roadside trees in some parts of 
Fujimigaoka New Town. Usually the butterfly was very scarce at the Garden. It 
appeared only four days each in 1998 and 1999, but in 2000, individual numbers were 
very large and it was observed on 21 days in the year; most of them flew in from the west 
and just touched the hedge of A. grandiflora before flying off to the east. 


10) Graphium doson albidum & 3: TIA 
This species was not seen in the Garden until May 5, 2000 when an individual flew in 
from the east at 11.35 a.m., explored the Garden, then flew off to the west. 


Family Pieridae (5 species) 


1) Pieris rapae crucivora € iuf a 
Next to Eurema hecabe in abundance, this species was recorded on 85 days over three 
years. Its numbers gradually increased from April to July, dropped drastically during 
mid-summer, and in autumn some individuals reappeared. Larvae were also easily 
found on Brassica spp. planted in the Garden in May and June. 


2) Pieris melete A Z7wuzwu$a 
This species was observed on 50 days over three years. It disappeared at the end of the 
rainy season, because it preferred to stay in somewhat dark and high humidity places 
compared with P. rapae. The larvae fed on Brassica spp. and also grew on a nastur- 
tium, Tropaeolum majus until imago; the female of P. rapae did not like this plant and 
never approached it. 


3) Eurema hecabe ++ 2 7 
This was the fifth most abundant species among the 50 species. It was observed on 123 
days over three years. It was abundant especially in mid-summer even after Pieris spp. 
had disappeared. 
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Table 1. Monthly butterfly records at Fujimigaoka New Town, Oita City (1998-2000). 

Species Year | Feb | Mar | Apr | May | Jun | Jul T Aug Sep | Oct | Nov | Dec | Days* 

1. Papilio xuthus ZFF aY {998 QIO ee 00 00 ee 43 
1999 Ole O0 00 ee 00 60 

2000 O0 © © 00 00 00 © 72 

T m |o 

2. Papilio machaon Y 777 1998 O l 
1999 de O 2 

2000 O O 2 

i 

3. Papilio memnon EX y APS 1998 Oe eo 0100 ¡00 00 00o 50 
1999 eo eo 00 ee 50 

2000 O|00| o,e€0,e00 |00 | O 55 

4. Papilio protenor 41 PAN 1998 O coj © 00100 O 15 
1999 ©| O@8 | ©@ 00 20 

2000 _| ojo JO 00 | oo OO Ee: 23 

5. Papilio macilentus 23727 IN 1999 O l 
6. Papilio bianor 3 2 4 Y FN 1998 O | 1 
1999 ojo 2 

2000 O 2 

7. Papilio helenus Y 27777 1998 O O 2 
1999 Ol © 60/60 16 

2000 oO | O O 7 
— 

8. Byasa alcinous Dx» 27 F FN 1999 Q mE 1 
9. Graphium sarpedon ¥ 3X Ai PAN 1998 © COO O 4 
1999 © O 4 

2000 © eo | eo|oo 21 

PING Lc = SECA 
10. Graphium doson & 3 y^ 2000 O 1 
+= 

ll. Pieris rapae ey vata 1998 OI 60 | 0®e o|OO OO | 00|O 21 
1999 oo| olo ee o oo 30 

2000 O|00 | ©@ | @@ o0 | © © 34 

+ ip a 

12. Pieris melte ADIUYSOF aY 1998 oleo'o © 14 
1999 OIQ O18010 14 

2000 00|0 |ee oo 22 

13. Eurema hecabe X a7 1998 OIO © O0 O0 Ce 00 o O 37 
1999 © oo!ee!ee oo 33 

2000 oo O Oe eo | @@ | @O/0O 53 

14. Colias erate xxv X d a 2000 Q 1 
15. Anthocaris scolymus Ye XT av 2000 O 1 
16. Argyreus hyperbius VRIPULa YES 1998 00O|00 | ©@ | ©C@ | © 00 38 
1999 © © ee 00 o6 oe e/o 45 

2000 @|@o © @@ | @@ | ©0 ¡00 O 64 

17. Nymphalis xanthomelas CX RY Fay 1998 Q 1 
18. Vanessa indica F RAF 1998 O O © 3 
1999 O O O O|00|00 10 

2000 | © OIO OO! ©} @O O 14 

19. Cynthia cardui © XT 49 9 FN 2000 OIO 2 
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Days*— Total of appearance days in each year. 
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Q-—» Common species. 
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4) Colias erate poliographus € v X a 
This species was recorded only once at 2.05 p.m. on May 7, 2000. It flew from east to 
west about two meters above the road. This butterfly was rather common in Fu- 
jimigaoka, especially in overgrown vacant land. 


5) Anthocharis scolymus Y X a7 
This species emerged in spring only. We caught a female specimen in another part of 
Fujimigaoka. It was not found at the Garden until May 6, 2000 when a female was 
Observed at 1.40 p.m. laying eggs on Rorippa nasturtium-aquaticum in the Garden. 


Family Nymphalidae (11 species) 


1) Argyreus hyperbius Y «Zu t a7 € Y 

This was the commonest species of Nymphalidae. It was recorded on 147 days over 
three years. They hibernated in the larval stage among a growth of pansy, Viola X 
Witcrockiana, one of the important food plants in this district. During winter, they fed 
on the plant on warmer days and pupated at the end of March, then emerged in the 
middle or end of April. In newly developing residential area in Oita Prefecture, the 
young pansy is always planted in the garden in late autumn; it grows and flowers even 
1n winter. 


2) Polygonia c-aureum c-aureum ¥ X F25 
This species was observed on 16 days over three years. Usually it was observed in 
spring and in autumn, but disappeared during summer. 


3) Vanessa indica Y 2 9 7^ 
This species was seen on 27 days in three years. Compared with P. c-aureum, V. indica 
occasionally sucked nectar on Abelia grandiflora in summer. 


4) Cynthia cardui C * Y AVF’ 
Although this was a common species in the grasslands of Fujimigaoka New Town, it 
was seen only twice at the Garden sucking nectar on A. grandiflora: (i) July 31, 2000: 
a male seen at 8.30 a.m., and (ii) August 31, 2000: an individual, probably female, seen 
at 7.15 a.m. 


5) Nymphalis xanthomelas japonica EA P z^ a7 
This was a very rare species in Fujimigaoka. A female specimen was captured while 
sucking the flower of Prunus X Edoensis on April 5, 1998. 


6) Kaniska canace nojaponicum VY) Y T 7* 
This species was rarely seen in Fujimigaoka. We observed it at the Garden only on 
four days over three years. However, since planting a food plant, Tricyrtis hirta, in 
1999, larvae of K. canace appeared on the plant in September 2000. Having consumed 
all the leaves of T. hirta, the larvae switched to feed on a lily, Lilium speciosum. The 
adult emerged at the end of September. L. speciosum had been grown for several years 
in the Garden, but larva of K. canace was never seen on the plant before. 


7T) Apatura metis substituta 3 27 X + 
A female was seen flying around Populus alba and trying to lay an egg on a leaf on July 
26, 1998. She stopped on the surface of the leaf and bent the end of her abdomen to 
its under side to lay the egg. After her departure no egg was found on the leaf, despite 
careful search. On a second occasion, a male was caught resting on a leaf of Ailanthus 
altissima at 8.25 a.m. on July 25, 2000. 
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8) Hestina japonica 3« Y27 3 7 
A fresh dead body was taken on the road outside area D on June 2, 1996. An 
individual was observed flying off slowly from west to east at 11.15 a.m. on September 
25, 1999. In some house gardens in Fujimigaoka New Town, there are several large 
trees of Celtis sinensis var. japonica, which is a food plant for H. japonica. | 


9) Neptis sappho intermedia 3 3 A 
One of the regular species in the Garden, it was observed on 5 days in 1998, 4 days in 
1999, and 16 days in 2000. 


10) Ladoga camilla japonica 4 7€ z 7a 
This species was seen every year but the number of appearance days was only five for 
three years. 


11) Cyrestis thyodamas mabella 4 Zi a 
Three years ago this species was very rare and not seen in Fujimigaoka New Town. At 
that time many larvae were often observed on Ficus erecta at Megusuno, Notsuharu 
Town, about half a kilometer from the Garden. In 1998 we encountered for the first 
time this butterfly at the Garden and also in other places of Fujimigaoka. It was 
subsequently seen every year with a total appearance of 10 days in three years. 


Family Satyridae (7 species) 


1) Neope gaschkevitschii + M 3p 4 7 cz 
This species was seen in 1998 and 1999, totaling 4 days; it was not seen in 2000. 


2) Minois dryas bipunctata 9 7 *T av 
This species was rather common and was seen several times in neighboring Fujimigaoka. 
One of its breeding places seemed to be a Golf Course adjacent to the western side of 
Fujimigaoka. The distance to the Course from the Garden is 50 meters. However, it 
was observed only once at the Garden at 9.45 a.m. on July 20, 1999. 


3) Mycalesis gotama fulginia € AV) X 
This species was observed on 7 days in 1998, 6 days in 1999, and 26 days in 2000. In 
the last year, some individuals were marked to observe their behavior at the Garden; 
they maintained a small territory for several days (Miyata, 2001). 


4) Mycalesis francisca perdiccas 1Y 7 2 
A male resting on Abelia grandiflora was taken for the first time at 12.25 p.m. on May 
9, 1999, 


5) Ypthima argus C A777 & SI SIA 
This, the commonest species of Satyridae, was observed on 71 days in three years. As 
for M. gotama, this species maintained a small territory for several days (Miyata, 2001). 


6) Lethe diana zata? 
This species was seen on 6 days in 1999, with more than two individuals seen at 4.20 p. 
m. on September 12. It was not recorded in 1998, and only once in 2000 (May 29). 


7) Melanitis phedima oitensis 70 2/7F a7 
This species was observed every year, but with a total appearance of 5 days only. 


Family Danaidae (1 species) 
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1) Parantica sita niphonica Y Y Xv 47 
Only two individuals were observed, one on June 29, 1998, and the other on September 
23, 1999. 


Family Libytheidae (1 species) 


1) Libythea celtis celtoides 7 “7 F a 7 
This species was only observed on October 24, 1998 on the hedge of Abelia grandiflora. 
It was very rare at the Garden, but we have one old record of this butterfly resting on 
a pansy flower on March 8, 1997. 


Family Lycaenidae (7 species) 


1) Narathura japonica A 73 X ii^ 
This was a very common species and was observed on 54 days in three years. In Oita 
Prefecture, the adult probably hibernated as very old individuals appeared in early 
spring. It might also be possible that hibernation occurred in pupal or larval stage, 
because in late autumn (November 27, 1999) several larvae of this butterfly were found 
on a secondary shoot of Quercus glauca produced after cutting its branches in October. 
Except one, the other larvae escaped through a gap between the net and the shoot. This 
larva pupated, then hibernated alive during winter in a room, but in spring it died. The 
cause of its death was unknown, but might be that the room was very dry during winter. 


2) Narathura bazalus turbata A 7 9 Y 2 
This species was seen twice only, on October 24 and November 15, 1998. 


3) Zizeeria maha argia vv pyy & 
This was a very common species next to Papilio xuthus, with a total appearance of 167 
days. Larvae were also often found on Oxalis corniculata. Hibernation occurred in 
the larval stage (Miyata, 1999). 


4) Celastrina argiolus ladonides VY) Vv & 
This was a rather rare species. Its identification on the spot is sometimes difficult. A 
female was captured resting on a plant near Prunus mume in area A on July 26, 2000. 


5) Everes argiades hellotia 9 »3 X i X 
This species was seen on 2 days each in 1998 and 2000, but none in 1999. Its 
identification on the spot is somewhat difficult vis-a-vis Z. maha and C. argiolus. 


6) Lampides boeticus “7773 i^ 
This species was not rare outside Fujimigaoka, but was seen at the Garden only twice 
in 1998. Unfortunately, it was not caught on either occasion. However, on first 
impression, they were apparently different from Z. maha, C. argiolus and E. argiades, 
hence they were regarded as L. boeticus. 


7) Lycaena phlaeas daimio ^x. — i^i? 3 
This species was common 1n Fujimigaoka, but at the Garden it was not observed in 
1998. It was seen on 3 days in 1999 and 6 days in 2000. 


Family Curetidae (1 species) 


1) Curetis acuta paracuta 2 33wzi^& 
This species was seen every year. In the late autumn of 1998, its number was especially 
abundant and on a fine day several males glittering under sunshine flew above a hedge 
of Quercus glauca. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


Butterflies as an Indicator of Environment 41 


Family Hesperiidae (7 species) 


1) Polytremis pellucida AA F x25} x Y 
This species was not common in the city area, and sometimes very difficult to identify 
because of the presence of other similar species. 


2) Pelopidas mathias oberthueri F x NA Y 
This species was abundant in July and August on the hedge of Abelia grandiflora, with 
a total appearance of 67 days in three years. 


3) Parnara guttata guttata 4 T€ v vx 
This species was also abundant in July and August together with P. mathias on A. 
grandiflora. Yt was seen on 58 days in three years. 


4) Isoteinon lamprospilus lamprospilus 3k 234240 
This species was seen for the first time at 2.15 p.m. on July 16, 2000, on the flower of 
Chrysanthemum sp. in area A. It appeared again and finally a male resting on a leaf 
near A. grandiflora in area D was caught at 6.40 a.m. on July 18. 


5) Daimio tethys YA à a 7&9 
This species was seen only twice in 1999, sucking nectar on the hedge of A. grandiflora. 


6) Ochlodes ochraceus € X Xv 4 74 
A. male of this species resting on a grass stem was taken in the early morning of August 
11, 1998 in area D. Before that it was not observed in Fujimigaoka and its surrounding 
area. 


7) Notocrypta curvifascia curvifascia 7 0 x 42 Y 
This was a regular species and was seen on 31 days in three years. Its larvae were also 
very common on Zingiber mioga from May to September. 


The following three species were not seen at the Garden, but they were collected near 
Fujimigaoka within 500 meters of the Garden: 


Sasakia charonda charonda 4 X 4 2 X 
Argynnis paphia tsushimana S F) ta Ey 
Antigius attilia S RA a3 T 3 wi 


Conclusion 


The first author conducted butterfly watching at his house garden, 18-16 Fujimigaoka New 
Town, Oita City, for three years, from 1998 to 2000. The observation was carried out only 
for several hours when he was at home. Usually a white-collar worker can observe 
butterflies for only two or three hours in the morning and in the evening on weekdays. Even 
during holiday, he cannot observe butterflies full time, because he has family, and he has to 
do shopping with his wife and visit someone for private purpose, and so on. However, we 
examined the first author's results and concluded that within such limitations, if one could 
continue observation everyday in his garden for a year, one could obtain enough knowledge 
of the butterflies in the municipality where one’s house is situated. Because most of the 
common species in the place would often appear, he has opportunity to see them in the 
morning or evening. In the case of rare species observed only one time in three years, for 
example, /soteinon lamprospilus and Ochlodes ochraceus, they were observed in the morning. 
Therefore, it is clear that even if observation time is limited, continuation to watch butterfly 
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every year will yield good results. 


The purpose of the activity in "Monitoring butterfly in each house garden" proposed by the 
Committee of the Nature Conservation of the Lepidopterological Society of Japan is to 
accumulate above-mentioned fragmental observations of butterflies by amateur lepidopter- 
ologists. And by the accumulation, we can understand any change, and possibly the cause(s) 
of the change, in butterfly fauna throughout the country. Our method is quite different from 
"route census method", i e without route and without fixing specific time for observing 
butterflies. 


Our method 1s very simple and very easy to practise because it requires only a notebook, a 
ball pen or pencil, and continuation of watching butterflies in a garden when at home. We 
hope that more lepidopterologists will join us and conduct butterfly watching in their 
gardens. It is necessary to accumulate such records to elucidate the relationship between 
change(s) of local butterfly fauna and global warming. If the method were improved, more 
butterfly species might be recorded. After examination in detail of Miyata's records of the 
three years, and in-depth discussion and analysis we conclude as follows: 


1. A minimum knowledge is required to identify butterflies in the area. We recommend a 
camera and a butterfly net for obtaining confirmatory evidence. 


2. More butterfly species were observed during holidays than weekdays. According to the 
records for 1998, of the 280 days from the day when the first butterfly was seen (March 15) 
to the day of the last butterfly seen (December 19), there were 90 holidays and 190 weekdays. 
Butterflies were observed in 63 holidays and 40 weekdays. In brief, butterflies were seen in 
70% of holidays but only 21% of weekdays. The average number of butterflies seen in 63 
holidays was 5 species, but only one species was seen in half of the 40 weekdays, and 2 to 
3 species in the other 20 weekdays. In conclusion, holiday is very important for recording 
many butterfly species, because the observation time during holiday is longer than on 
weekdays. 


3. The importance of holiday is an obvious fact as discussed above. What part of the day 
is important for observation? We examined four holidays (3 days in July and 1 day in 
August) in which more than 12 species of butterflies were observed in a day over the three 
years. In these days, most of the butterfly species appeared from 7 in the morning to 
noontime in Oita City, with a clear peak of butterfly activity from 8 to 10 o'clock in the 
morning. After 11 o'clock in the morning, the number of butterflies apparently decreased, 
ànd during the hottest period of the day they disappeared, then around half past 4 in the 
afternoon, some of butterflies appeared again. In other words, 7096 to 10096 of the butterfly 
species that appeared in the day were already observed in the morning. Less than 3096 of the 
species that appeared in the day were added in the afternoon. Therefore, on a fine day if the 
observer stayed in his garden until 10 o'clock in the morning, he should record most of the 
butterflies that would appear in the day. And if he were home at around four-thirty in the 
afternoon, it might be possible to observe Papilio helenus and 2 to 3 more species which were 
usually not seen before noontime. 


4. In spring and autumn, the time of appearance of butterflies may become later and most 
of the butterflies may disappear earlier. Therefore, daytime observation may be necessary in 
these seasons. However, in Kyushu a few butterfly species only appeared one time in spring 
or in autumn, and opportunities to observe them may be limited. 


5. ]t is necessary to record every information such as individual number seen at the same 
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time, time of appearance, etc., because such data are sometime very useful regarding frequency 
of appearance and behavior of each species. However, usually three to four levels are 
enough for evaluation of individual numbers as shown in Table 1. In some species, individ- 
ual numbers fluctuated sharply during the 3 years. For example, Papilio helenus in 1999 and 
Graphium sarpedon and Argyreus hyperbius in 2000 were extremely numerous compared 
with the other two years. Their numbers could not be expressed completely by the levels 
used in Table 1. 


6. If larvae of butterflies are discovered on food plants, they must be reared until their 
emergence. Such records are useful for discussing environment impact. 
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FEZ l OKBBIMNG A Z LAR LIRA. 
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